A gene cluster inChlorobium vibrioforme encoding the first enzymes of chlorophyll biosynthesis.
A cloned 5.8-kb genomic fragment of the green sulfur bacteriumChlorobium vibrioforme encodes the genes for three enzymes catalyzing early steps in the biosynthetic pathway of tetrapyrroles, common to chlorophyll and heme. ThehemA, hemC andhemD genes encode the enzymes glutamyl tRNA dehydrogenase, porphobilinogen deaminase and uroporphyrinogen III synthase, respectively. The cloned genes were expressed in transformedEscherichia coli orSalmonella typhimurium and conferred autotrophy on the respective auxotrophs. Activities of the enzymes encoded by the cloned genes were demonstrated in vitro, with cell extracts obtained from the transformed enterobacteria. The proximity of these genes indicates that they form a cluster inChlorobium vibrioforme, while in most other organisms they appear to be scattered. The presence of this cluster may imply coordinate regulation of the genes involved and they may constitute an operon.